NMR spectroscopy
For NMR signal assignment of 4F-DHPC 7 micelles at 298 K, an aqueous 50 mM sample with 20 mM sodium phosphate pH 7.3, 5% 2 H 2 O, was used in a 5 mm NMR tube.
2D heteronuclear 1 H, 19 F COSY, COLOC with and without J HF refocussing (12 ms 1 H→ 19 F transfer and optional 5 ms J HF refocussing delay), and TOCSY-COLOC (65 ms MOCCA mixing) were recorded on a Bruker AvanceIII 600 MHz spectrometer equipped with a dual SEF probehead with z-gradients. Temperature and concentration dependent diffusion coefficients were measured on the cited 600 MHz hardware using double stimulated echo 2 (i.e. convection compensated) 19 F and 1 H NMR diffusion experiments with variation of the gradient strength.
The 2D 1 H, 1 H TOCSY spectrum on DHPC 7 was measured using identical experimental conditions as for 4F-DHPC 7 .
2D 1 H, 15 N-TROSY and 3D 15 N-edited NOESY-HSQC spectra of pSRII were recorded at 308 K on a Bruker DRX 800 MHz spectrometer equipped with a cryogenically cooled triple resonance probehead with z-gradients. The sample was 0.6 mM 15 N-pSRII in 50 mM sodium phosphate buffer pH 5.9, 50 mM NaCl, containing 2.9% DHPC 7 or 3.1% 4F-DHPC 7 . The reassignment of pSRII backbone amide resonances in 4F-DHPC 7 micelles (with 84% coverage) was based on proximity to corresponding signals in DHPC 7 micelles and pertaining NOE correlations in the 3D NOESY-HSQC spectrum.
Chemical shift perturbations in micelle embedded pSRII caused by the H/F substitution in 4F-DHPC 7 were calculated as CSP = √( Δ ν N 2 /50 + Δ ν H 2 /2) from TROSY amide signal displacements in both 15 N and 1 H dimensions. Average CSP and standard deviation were computed from all reassigned backbone amide signals (n = 194).
The ratio of amide signal intensities (maxima) in 4F-DHPC 7 versus DHPC 7 micelles was calculated for all non-overlapping TROSY signals (n = 131). For each spectrum, all signal intensities were normalized by division by the average intensity of the most intense 10 C-terminal residues that do not insert into the micelle (residues 222, 224, 228, 229, 231, 233, 234, 238 and 240). Errors were calculated by propagation using the noise level N (RMSD) in each spectrum:
Estimation of the Critical Micelle Concentration
The critical micelle concentration (C CMC ) for DHPC 7 and 4F-DHPC 7 was obtained from NMR diffusion measurements at varying lipid concentrations following the procedure reported for DHPC 6 3 . Briefly, above the critical micelle concentration, lipid molecules rapidly exchange between free monomeric and micelle bound states; the observed diffusion coefficient is therefore a weighted average:
where D s is the observed diffusion coefficient, D m the diffusion coefficient of the micelle, D f the diffusion coefficient of the free monomeric lipid; C total and C free are the total and free lipid concentrations, respectively. For C total > C CMC the free monomeric lipid concentration reaches its maximum C free,max = C CMC . For C total < C CMC no micelle formation is observed and all lipid remains in the free monomeric state: C free = C total . At low volume fractions, φ ≤ 0.15, the diffusion of the micelle is well approximated by
where D m 0 is the extrapolated micelle diffusion coefficient at infinite lipid dilution, λ is a factor depending on the micelle shape and here assumed to be 1 (as for non-interacting spheres), and φ is the micelle volume fraction defined as
where w is the lipid molecular weight and d its density 4 . To calculate φ for 4F-DHPC 7 we assumed the same lipid density as for DHPC 7 (1.1 g/cm 3 ). The obstructed diffusion of the free lipid in the presence of micelles 5 is given by
C CMC = C free,max and the self-diffusion coefficient of the micelle at infinite lipid dilution, D m 0 , are extrapolated by fitting the measured concentration dependent diffusion coefficients at C total > C CMC to equations (1) and (2), respectively. The self-diffusion coefficient of the free lipid at infinite dilution, D f 0 , was approximated as the average of several diffusion measurements at C total < C CMC .
The hydrodynamic micelle radius, r m , was derived from D m 0 by referencing to water:
where D 0 H2O is the self-diffusion coefficient of water at same 298 K (2.3·10 -9 m 2 s -1 , confirmed by NMR) and r H2O its tabulated hydrodynamic radius (1.06 Å).
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Supplementary Figure S1 . Acyl chain region of the 1 H, 1 H-TOCSY spectrum of 1-palmitoyl-2- Supplementary Table S2 . NMR backbone amide signal assignment a for pSRII in DHPC 7 or 4F-DHPC 7 micelles (in 50 mM sodium phosphate buffer pH 5.9, 308 K), and resulting fluorine induced chemical shift perturbations, CSP = √( Δ ν N 2 /50 + Δ ν H 2 /2). 
